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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a method of 
manufacturing a heat exchange tube for use with a heat 
exchanger employed in an automobile air conditioning 
system, such as a condenser, an evaporator, a heater 
core, or a radiator 

2. Description of the Related Art 

[0002] Light metal material having good heat conduc- 
tivity, such as aluminum or an aluminum alloy, is used 
as the material of a heat exchange tube for use in a heat 
exchanger, such as a condenser of an automobile air 
conditioning system. Particularly, there Is employed a 
clad material comprising a base material and a brazing 
layer which is formed on the surface of the base mate- 
rial, from a metal of the same family as the base mate- 
rial. A tube base material is fomned so as to assume a 
closed cross section by connecting together two sheets 
of tube raw material, each of which is formed from the 
clad material. The tube base material Is heated in a heat- 
ing furnace such that junctions on the circumferential 
surface of the tube base material; i.e., the mating faces 
of the sheets of tube raw material, are brazed, to thereby 
constitute a tube. In order to ensure brazing of tube raw 
material, powder flux is sprayed onto and electrostati- 
cally adheres to the side surface of the respective mat- 
ing faces of the sheets of tube raw material. Altemative- 
ly, a flux solution Is sprayed onto tube raw material such 
that flux adheres to the side surface. 
[0003] Spraying of powder flux or a flux solution onto 
the tube raw material results in wasteful adhesion of flux 
to areas other than the area to be brazed and disadvan- 
tageously adds to cost. Further, splashing of flux dete- 
riorates the working environment and stains surround- 
ing facilities. 

[0004] According to claim 1 , the present invention re- 
lates to: 

"a method of manufacturing a heat exchange tube 
comprising the steps of: bending a metal plate in 
multiple stages to thereby constitute a tube base 
having a closed cross section, coating portions of 
said metal plate to be brazed with flux, and heating 
said tube base so as to braze said portions to be 
brazed, to thereby manufacture the heat exchange 
tube". 

[0005] Such a method of manufacturing a heat ex- 
change tube is known, for example, from US Patent 
5,765,634 (D1 ). As it is disclosed, In particular, in column 
1 , line 15, thereof the US Patent 6,765,634 relates to 
tubes which are fabricated by longitudinal bending and 



brazing of a sheet metal strip having a first face defining 
an outside surface of the tube, said first face being coat- 
ed with a braze metal. 

[0006] As further disclosed In column 4, lines 5 on- 
wards, in the particular embodiment of US 5,765,634 
temilnal regions (13 and 14) are fomied to U-shaped 
profiles having base portions (15 and 16) which are 
brought Into contact with a base portion (17) of a U- 
shaped pleat (4) such forming a cavity (18) which be- 
comes filled will brazed metal during a brazing operation 
in which the braze metal is melted such to join together 
the portions (15, 1 6, and pleat 4). 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the object of the present invention 
Is to provide a heat exchange tube manufacturing meth- 
od which prevents waste of flux, deterioration of the 
working environment, and staining of surrounding facil- 
ities, which would othenwise be caused by splashing of 
flux, and which advantageously enables manufacture of 
a heat exchange tube by coating a tube with tube raw 
material on tube forming lines. 

[0008] According to the present invention, there Is 
provided a method of manufacturing a heat exchange 
tube. In the method, a metal plate is bent in multiple 
stages to thereby constitute a tube base having a closed 
cross section, only portions of the metal plate to be 
brazed is coated with slime-like flux between two of the 
multiple stages of the bending step, and the tube base 
is heated so as to braze the portions to be brazed, to 
thereby manufacture the heat exchange tube. 
[0009] Further, an inner fin Is Inserted Into the metal 
plate from an opening thereof during the bending step 
and after the coating step. 

[0010] According to the present invention. In a proc- 
ess of fomriing a tube base of a heat exchange tube, flux 
is applied to solely the portions of a metal plate to be 
brazed, and flux is not applied to the other portions of 
the metal plate that do not require brazing, thus prevent- 
ing waste of flux. Further, the flux is applied in the form- 
ing process on a line for forming a tube base, thereby 
eliminating provision of a flux coating process on anoth- 
er tine. Accordingly, facilities required for manufacturing 
a heat exchange tube can be reduced, thus achieving 
cost cutting advantageous for manufacture. 
[001 1 ] Further, since slime-like flux is used, there can 
be prevented deterioration of the working environment 
and staining of surrounding facilities, which would oth- 
erwise be caused by splashing of flux. 
[0012] In the step of fomning a tube base, a corrugated 
Inner fln Is inserted Into the metal plate that has been 
bent so as to assume a substantially U-shaped cross 
section, from an opening of the metal plate, thereby fa- 
cilitating insertion of the inner fin. Further, the slime-like 
flux applied to the portions of the substantially U-shaped 
metal plate to be brazed is prevented from being 
scraped off at the time of insertion of the inner fin. Ac- 
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cordlngly, in addition to the above-described advanta- 
geous results, the present Invention yields the advan- 
tage of enabling the inner fin and the tube base to be 
brazed without fail. 

[0013] Features and advantages of the invention will 
be evident from the following detailed description of the 
prefen-ed embodiments described in conjunction with 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] In the accompanying drawings: 

FIG. 1 is a cross-sectional view showing one heat 
exchange tube manufactured under a method ac- 
cording to the present invention; 
FIG. 2 is a cross-sectional view showing another 
heat exchange tube manufactured under a method 
according to the present invention; 
FIGs. 3 A to 3D are cross-sectional views showing 
press rollers used in forming the heat exchange 
tube shown in FIG. 1 ; 

FIGs. 4A to 4G are descriptive views showing the 
processes for manufacturing the heat exchange 
tube shown In FiG. 1 in sequence; 
FIGS. 5A to 5E are cross-sectional views showing 
press rollers used In forming the heat exchange 
tube shown in FIG. 2; 

FIGs. 6A to 6F are descriptive views showing the 
processes for manufacturing the heat exchange 
tube shown in FIG. 2; and 

FIG. 7 Is graph showing a relationship between the 
concentration of the fluoride-based flux included in 
synthetic resin and the icinetic viscosity of synthetic 
resin doped with the flux. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Embodiments of the present invention will be 
described in detail by reference to the accompanying 
drawings. 

[0016] FiG. 1 shows a flat heat exchange tube 1 used 
In a condenser of an automobile air conditioning system. 
The heat exchange tube 1 is fomied so as to assume a 
substantially U-shaped cross section. Flanges 2, 2 pro- 
vided on one side of the heat exchange tube 1 are con- 
nected and brazed together. A corrugated inner fin 3 is 
provided In the heat exchange tube, and the top peaks 
of the corrugated fin are brazed to the inner side surface 
of the tube 1 . 

[0017] Clad material is formed by laying on the sur- 
face of aluminum material, such as aluminum or an alu- 
minum alloy, a brazing layer fonned from metal of the 
same family as aluminum. Such clad material Is used 
as a material of the heat exchange tube 1 and the inner 
fin 3. In some cases, either aluminum material or the 
brazing layer may be employed as clad material. 
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[0018] FIG. 2 shows a flat heat exchange tube 11 
used in a heater core of an automobile conditioning sys- 
tem. The heat exchange tub 1 1 is fomned so as to as- 
sume a substantialiy B-shaped cross section. Folded 
5 flanges 12, 12 are connected together at the center of 
the B-shaped cross section such that their back surfac- 
es are connected. The end face of the connected flang- 
es 12, 12 is butt-brazed to the interior surface of the body 
of the tube. The clad material used for the heat ex- 
change tube 1 according to the first embodiment is also 
used as material of the heat exchange tube 1 1 according 
to the second embodiment. 

[001 9] The flanges 2 of the heat exchange tube 1 , the 
flanges 12 of the heat exchange tube 11 , and the inner 
fin 3 are brazed while being heated to a required tem- 
perature by means of an un illustrated heating furnace. 
The heat exchange tube 1 or 11 and the inner fin 3 are 
brazed during their assembly Into a condenser or a heat- 
er core. Specifically, a plurality of heat exchange tubes 
1 or 11 are arranged, in an alternating manner, with a 
plurality of outer fins, the heat exchange tubes being 
laminated on corrugations of the corresponding outer 
fins, to thereby fonn a layered product. While the layered 
product and a header pipe (or header tank) are assem- 
bled together (neither the outer fin nor the header pipe 
is illustrated in the drawings), the heat exchange tubes 
1 or 11, the outer fin, and the header pipe are brazed 
simultaneously. 

[0020] FiGs. 3A to 3D show a press roller 20 used in 
fonnlng the heat exchange tube 1 according to the first 
embodiment. FIG. 3A shows a first press roller 20A, and 
FIGs. 3B to 3D show respective press rollers 20B, 20C, 
and 20D which are arranged so as to follow the first 
press roller 20A in sequence. 

[0021] The press roller 20 comprises a combination 
of a projecting roller 21 and a recessed roller 22. Flat 
rollers are used for a projecting roller 21 A and a re- 
cessed roller 22A of a first press roller 20A, such that 
flanges 2, 2 are formed along the widthwise side edges 
of a metal plate 10 to be described later. In connection 
with press rollers 20B to 20D of subsequent stages, in 
order to bend the metal plate 10 along its widthwise 
center so as to assume a substantially U-shaped cross 
section, opening angle 6^ of a recessed roller 22B, 
opening angle 63 of a recessed roller 22C, and opening 
angle 63 of a recessed roller 22D are set so as to be- 
come smaller in sequence from the roller 22B to the roll- 
er 22D. Further, width of a protruding portion of a pro- 
truding roller 21 B, width L2 of a protruding portion of a 
protruding roller 21 C, and width L3 of a protruding por- 
tion of a protruding roller 21 D are set so as to become 
smaller in sequence from the roller 21 B to the roller 21 D. 
[0022] Processes of manufacturing the heat ex- 
change tube 1 using the press roller 20 will be described 
in sequence by reference to FIGs. 4A to 4G. 
[0023] First, as shown In FIG. 4A, a strip-shaped met- 
al plate 1 0 (hereinafter referred to as "metal plate") is 
formed by means of the press roller 20A such that f lang- 
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es 2, 2 are formed substantially horizontally along the 
widthwise side edges of the plate 10. 
[0024] As shown In FIG. 4B, before the metal plate 10 
that has been formed so as to fonn the flanges 2, 2 is 
Introduced into the press roller 20B on the next stage, 
only the portions of the metal plate 1 0 to be brazed; spe- 
cifically, the flanges 2, 2 and the portion of the metal 
plate 1 0 to be bondedto the inner fin 3 with the exception 
of the center area to be folded, are coated with flux 40. 
[0025] The flux 40 is fomied by uniformly dispersing 
or mixing fluoride-based flux consisting of 65.6 to 99.9% 
KAIF4 and 34.4 to 0.1% KgAlFe into synthetic resln- 
— which has fluidity at room temperature and sublimes 
at a temperature lower than brazing temperature — so 
as to constitute 40 to 70 wt.% of the flux 40. 
[0026] Fluoride-based flux which Is commercially 
available under the trade name "NOCOLOK FLUX" is 
used as fluoride-based flux. 

[0027] Synthetic resin possesses fluidity at room tem- 
perature, depolymerizes at a temperature lower than 
brazing temperature (about 600°C), and sublimes com- 
pletely. For example, polybutene or acrylic acid-based 
resin, such as butyl acrylate, is used as synthetic resin. 
For example, polybutene having a mean molecular 
weight of 200 to 2500 can be used. The polybutene sub- 
limes substantially completely at 450°C and leaves no 
residue. 

[0028] The amount of fluoride-based flux added to 
synthetic resin Is set to 40 to 70 wt.%. The reason for 
this is that, when the amount of flux falls within this 
range, there can be produced the flux 40 which has vis- 
cosity enabling stable adherence to paint rollers 50A 
and 50B in FIG. 48 and a transfer region on the surface 
of the aluminum material without losing fluidity and 
which can ensure the amount of flux sufficient for braz- 
ing even when transfen^ed in a small amount. 
[0029] FIG. 7 shows the relation between fluoride- 
based flux concentration (wt.%; hereinafter referred as 
"flux concentration") and kinetic viscosity (cSt. 40**C) 
when the fluoride-based flux is added to polybutene 
having a mean molecular weight of 1000, for various 
concentrations of the fluoride-based flux. The kinetic 
viscosity is increased with an increase in flux concen- 
tration, and a kinetic viscosity of 1 00000 cSt. (at 40''C) 
can be obtained at a flux concentration of 40 wt.%. Even 
when fluoride-based flux becomes highly viscous at an 
excessive flux concentration of 50 wt.%, fluoride-based 
flux can be readily dispersed unifomrily in synthetic resin 
through use of an electric agitator having stimng vanes. 
[0030] The SI unit of kinematic viscosity Is: m^s*'' 
One Stokes = 1 0"* m^s'^ ; one centistokes = 0.01 Stokes 
[0031 ] The flux 40 having a kinetic viscosity of 1 00000 
est. (at 40* can be applied to the paint rollers 50A and 
508 without losing fluidity. The flux 40 can be stably 
transferred to the surface of aluminum material. 
[0032] The present embodiment employs slime-like 
flux 40 which comprises, in proportions by weight of 
about 1:1, fluoride-based flux "NOCOLOK", and poly- 



butene having a mean molecular weight of 1000. This 
slime-tike flux 40 Is unifomnly applied to the required por- 
tions of the metal plate 1 0 through use of the paint rollers 
50A and 50B. 

5 [0033] As shown in FIGs. 40 to 4E, after having been 
coated with the flux 40, the metal plate 1 0 is Introduced 
Into the press rollers 208 to 20D in sequence and is 
formed so as to assume a substantially U-shaped cross 
section. 

10 [0034] The metal plate 10 is sequentially fed from a 
coil and formed so as to assume a substantially U- 
shaped cross section through the foregoing processes. 
After having been fomned, the metal plate 10 is cut to a 
tube of predetermined length. Alternatively, the metal 

15 plate 10 that has been cut to a predetermined length 
may be fomned so as to assume a substantially U- 
shaped cross section through the foregoing processes. 
[0035] As shown in FIG. 4F, after the metal plate 1 0 
has been fomned so as to assume a substantially U- 

20 shaped cross section, the inner fin 3 that has been cor- 
rugated and cut to a predetemnlned length beforehand 
is inserted into the metal plate 1 0 from Its opening. Sub- 
sequently, as shown in FIG. 4G, the metal plate 10 Is 
pressed into a flat shape through use of an unillustrated 

25 press roller or a press machine, to thereby tightly hold 
the inner fin 3 in the metal plate 10. Further, the flanges 
2, 2 are brought into close contact with each other, to 
thereby constitute a tube base 1A having a fiat and 
closed cross section and a sealed portion la. 

30 [0036] As mentioned previously, the tube base 1 A is 
heated in an unillustrated heating furnace, to thereby 
braze the Inner fin 3 and the flanges 2, 2. 
[0037] Under the heat exchange tube manufacturing 
method according to the second embodiment, during 

35 the course of formation of the tube base 1 A of the heat 
exchange tube 1 , the siime-IIke flux 40 is applied to only 
the portions of the metal plate 10 to be brazed, and the 
flux 40 Is not applied to the other portions of the metal 
1 0 that do not require brazing, thus eliminating waste of 

40 the flux 40. Further, the flux 40 is applied to the metal 
plate 10 during the forming process on a line for forming 
the tube base 1 A, thus eliminating a necessity for use 
of another line for the flux coating process. Accordingly, 
facilities required for flux coating operation can be sim- 

45 plified. 

[0038] As a result, the heat exchange tube 1 can be 
advantageously manufactured at reduced cost. 
[0039] Since sllme-like flux is used as the flux 40, 
splashing of the flux 40 can be prevented. In turn pre- 

50 venting deterioration of the working environment and 
staining of sun*oundlng facilities, which would othenwise 
be caused by splashing of the flux 40. 
[0040] Particularly, the corrugated innerfin 3 Is Insert- 
ed Into the metal plate 10 that has been folded to as- 

55 sume a substantially U-shaped cross section, through 
the open side thereof. Accordingly, the Inner fin 3 can 
be readily inserted Into the metal plate 1 0, and the slime- 
like flux 40 applied over the Interior surface of the por- 
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tions of the metal plate 1 0 to be brazed Is prevented from 
being scraped away at the time of Insertion of the inner 
fin 3. Consequently, the inner fin 3 and the tube base 
1 A can be brazed without fail. 

[0041] Manufacture of the heat exchange tube 11 s 
shown in FIG. 2 involves use of a press roller 30 such 
as that shown in FlGs. 5A to 5E. FIG. 5A shows a press 
roller 30A on the first stage; FIG. 5B shows a press roller 
SOB on the second stage; FIG. 5C shows a press roller 
30C on the third stage; FIG. 5D shows a press roller 30D 10 
on the fourth stage; and FIG. 5E shows a press roller 
30E on the fifth stage. 

[0042] The press roller 30 comprises a combination 
of a protruding roller 31 and a recessed roller 32. As will 
be described later, flat rollers are used as a protruding 
roller 31 A and a recessed roller 32A of the press roller 
30A on the first stage, in order to fomn flanges 1 2, 1 2 In 
upright positions along the respective widthwise side 
edges of the metal plate 1 0. 

[0043] In connection with the heat exchange tube 11 , 20 
in order to impart two folds to each of the sides of the 
metal plate 1 0 through fomiing, tapered rollers are used 
as protruding rollers 31 B to 31 D and recessed rollers 
32B to 32D of intennediate-process press rollers 30B to 
SOD on the subsequent stages. Specifically, tapered an- 25 
gles of the tapered rollers are changed gradually. For a 
press roller 30E on the final stage, flat press rollers are 
used as a protruding roller 31 E and a recessed roller 
32E in order to form the metal plate 1 0 into the flat tube 
base 11 A. 30 
[0044] On the fomriing line, the metal plate 1 0 is grad- 
ually Introduced into the press rollers 30A to 30C. As 
shown in FIG. 6A, the flanges 12, 12 are folded and 
formed In substantially upright positions along the re- 
spective side edges of the metal plate 1 0. As shown In 35 
FlGs. 6B and 6C, each side of the metal plate 1 0 is bent 
upwardly along a line running through positions located 
substantially one-fourth the overall width of the plate 
from the respective side edges. As shown in FIG. 6D, 
when the metal plate 1 0 is introduced into the press roll- <o 
er SOD, the respective bent portions are folded and 
fornied so as to be mutually opposed. 
[0045] In the process shown in FlGs. 6B to 6D for fold- 
ing the respective sides of the metal plate 10 upwardly 
and inwardly so as to make them mutually opposed, the ^ 
center of the metal plate 1 0 is pressed by the protruding 
rollers 31B to 31 D. For this reason, after completion of 
the process shown In FIG. 6D, flux Is appliedto the metal 
plate 10. As shown in FIG. 6E, the slime-like flux 40 is 
unifonnly applied to solely the transversal center of the so 
metal plate 1 0. 

[0046] As shown in FIG. 6F, both bent portions are 
folded into a substantially flat state by means of a press 
roller 30E disposed on the final stage. The end face of 
each of the flanges 1 2, 1 2 is brought Into pressing con- S5 
tact with the center portion of the metal plate 1 0 having 
the flux 40 applied thereon, to thereby constitute a flat 
tube base 11 A having a substantially B-shaped cross 



section. As In the case of the tube base of the heat ex- 
change tube 1 , the base 1 1 A Is introduced Into a brazing 
process by means of an unillustrated heating furnace, 
whereby the end faces of the flanges 12,12 are brazed. 
[0047] Accordingly, even in the case of manufacture 
of the flat heat exchange tube 1 1 A having a substantially 
B-shaped cross section, waste of the flux 40 is prevent- 
ed, as in the previous embodiment, and facilities can be 
simplified, thereby advantageously enabling inexpen- 
sive manufacture of a heat exchange tube. 



Claims 

1. A method of manufacturing a heat exchange tube 
comprising the steps of: 

bending a metal plate (1 0) In multiple stages to 
thereby constitute a tube base (1 A, 11 A) having 
a closed cross section, 

coating portions of said metal plate (10) to be 
brazed with flux, and 

heating said tube base (1 A, 11 A) so as to braze 
said portions to be brazed, to thereby manufac- 
ture the heat exchange tube (1,11), 

characterized In that 

said flux is a slime-like flux (40) and in that 
said slime-like flux (40) is applied to said portions 
of said metal plate (1 , 11) between two of the mul- 
tiple stages of said bending step. 

2. Method of manufacturing a heat exchange tube ac- 
cording to claim 1 , characterized In that the slime- 
like flux (40) applied to said portions of said metal 
plate (10) by means of a paint roller (50A, 50B, 51). 

3. Method of manufacturing a heat exchange tube ac- 
cording to claim 1 or 2 characterized In that both 
side edges of the metal plate (10) in a widthwise 
direction thereof are bent in said bending step to 
fomn flanges (2, 12), and said flanges (2, 12) are 
coated with said slime-like flux (40) In said coating 
step. 

4. Method of manufacturing a heat exchange tube ac- 
cording to one of the claims 1 to 3, characterized 

by bending the metal plate (10) so as to have sub- 
stantially U-shaped cross section during said bend- 
ing step and by inserting an inner fin (3) into the met- 
al plate (1 0) from an opening thereof after said coat- 
ing step. 

5. Method of manufacturing a heat exchange tube ac- 
cording to claim 4, characterized In that In said 
coating step inner portions of the metal plate (1), 
except for a center area thereof, which are to be 
bonded to said inner fin (3) are coated with said 
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slime-llkeflux (40), priorto bending said center area 
of said metal plate (1) so as to assume a substan- 
tially U-shaped cross section. 

6. Method of manufacturing a heat exchange tube ac- 
cording to one of the claims 1 to 5 characterized 
In that said heat exchange tube (1 , 11) is simulta- 
neously brazed with said inner fin (3). 



PatentansprQche 

1. Verfahren zum Herstellen einer Warmetauscher- 
rdhre, das die foigenden Schritte umfasst: 

Biegen einer Metailplatte (10) in mehreren Stu- 
fen, urn so eine Rahrenbasis (1 A, 11 A) mit ge- 
schiossenem Querschnitt auszubliden, 

Beschichten von Abschnltten der Metailplatte 
(10), die zu verloten sind, mIt Flussmittel, und 
Erhltzen der Rohrenbasis (1A, 11 A), urn so die 
zu verlotenden Abschnitte zu verloten und da- 
mit die Wamnetauscherrohre (1,11) herzustel- 
ien, 

dadurch gekennzelchnet, dass: 

das Flussmittel ein schleimartiges Flussmittel 
(40) 1st und dadurch, dass das schleimartige 
Flussmittel (40) zwischen zwei der mehreren 
Stufen des Biegeabschnitts auf die Abschnitte 
der Metailplatte (1,11) aufgetragen wird. 

2. Verfahren zum Herstellen einer Wannetauscher- 
r6hre nach Anspruch 1 , dadurch gekennzelchnet, 
dass das schleimartige Flussmittel (40) mittels ei- 
ner Farbwaize (50A, SOB, 51 ) auf die Abschnitte der 
Metailpiatte (10) aufgetragen wird. 

3. Verfahren zum Herstellen einer Wamnetauscher- 
rohre nach Anspruch 1 oder 2, dadurch gelcenn- 
zeichnet, dass beide Seitenkanten der Metailplatte 
(10) in einer Breitenrichtung derselben in dem Bie- 
geschritt gebogen werden, urn Fiansche (2, 12) 
auszubliden, und die Fiansche (2, 12) in dem Be- 
schichtungsschritt mit schlelmartigem Flussmittel 
(40) beschichtet werden. 

4. Verfahren zum Herstellen einer Wamnetauscher- 
rohre nach einem der Ansprtiche 1 bis 3, dadurch 
gekennzeichnet, dass die Metailplatte (10) WEih- 
rend des Biegeschrltts so gebogen wird, dass sie 
im Wesentiichen U-fdnnigen Querschnitt hat und 
dass nach dem Beschichtungsschritt eine Innere 
Rippe (3) in die Metailplatte (10) uberelne Offnung 
derselben eingefQhrt wird. 



5. Verfahren zum Herstellen einer Wamnetauscher< 
r5hre nach Anspruch 4, dadurch gekennzelchn t, 
dass in dem Beschichtungsschritt Innere Abschnit- 
te der Metailplatte (1) bis auf einen mittleren Be- 

5 reich derselben, die mit der inneren Rippe (3) zu 
verbinden sInd, mit dem schleimartigen Flussmittel 
(40) beschichtet werden, bevor der mittlere Berelch 
der Metailplatte (1) gebogen wird, um einen im We- 
sentiichen U-fdrmigen Querschnitt anzunehmen. 

10 

6. Verfahren zum Herstellen einer Wamnetauscher- 
rohre nach einem der Anspriiche 1 bis 5, dadurch 
gekennzeichnet, dass die Wamnetauscherrohre 
(1,11) gleichzeitig mit der inneren Rippe (3) verldtet 

15 wird. 



Revendicatlons 

20 1 . Proc^dS de fabrication d'un tube d'6change de cha- 
ieur comprenant ies stapes consistant k : 

plier une plaque de m^tal (10) en des stapes 
multiples pourconstituerainsi une base detube 
23 (1 A, 11 A) ayant une section transversaie fer- 

mde. 

enduire des portions de ladite plaque de m^tal 
(10) destinde ^ 3tre brasSe avec un fondant, et 
chauffer ladite base de tube (1 A, 11 A) de ma- 
30 nifere ^braserlesdites portions destinies ^etre 

brasses, pour fabrlquer ainsi un tube d'^chan- 
ge de chaieur (1. 11), 

caracterlse en ce que 
35 ledit fondant est un fondant visqueux (40) et 

en ce que 

ledftfondant visqueux (40) est appliquS auxdi- 
tes portions de ladite plaque de mdtal (1,11) entre 
deux des multiples stapes desdites stapes de piia- 

40 ge. 

2. Proc6d§ de fabrication d'un tube d'^change de cha- 
leur selon la revendication 1 , caracterlse en ce 
que la fondant visqueux (40) appliqu6 auxdites por- 

45 tions de ladite plaque de m^tal (1 0) au moyen d'un 
rouleau k pelnture (50A, 506, 51 ). 

3. Proc6d6 de fabrication d'un tube d'echange de cha- 
leur selon la revendication 1 ou 2 caracterlse en 

50 ce que les deux bords lat^raux de la plaque de me- 
tal (10) dans une direction de la largeur de celle-ci 
sont pli^es dans ladite 6tape de pliage pour former 
des brides (2, 1 2), et tesdites brides (2, 1 2) sont en- 
duites avec ledit fondant visqueux (40) dans ladite 

55 Stape d'enductlon. 

4. Proc6d6 de fabrication d'un tube d'6change de cha- 
leur selon I'une des revendications 1^3, caracte- 
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rise par le pliage de la plaque de mdtal (1 0) de ma- 
ni^re ^ avoir une section transversale sensiblement 
en forme de U pendant ladite 6tape de pllage et par 
rinsertlon d'un aileron Interne (3) dans la plaque de 
m6tal (1 0) k partir d'une ouverture de celle-cl apr^s s 
ladite 6tape d'enductlon. 

5. Proc6d6 de fabrication d'un tube d'^change de cha- 
leur selon la revendication 4, caracterise en ce 
que dans ladite 6tape d'enduction, les portions in- 10 
ternes de la plaque de m6tal (1), ^ Texception de la 
zone centrale de celle-ci, qui sont destinies k etre 
li^es audit aileron interne (3) sont enduites avec le 
fondant visqueux (40), avant le pllage de ladite zone 
centrale de ladite plaque de m^tal (1 ) de nnanl^re k is 
avoir une section transversale sensiblement en for- 
me de U. 

6. Proc6d6 de fabrication d'un tube d'6changeur de 
chaleur selon Tune des revendications 1 k 5 carac- 20 
terise en ce que ledit tube d'^change de chaleur 

(1, 11) est simuttan^ment bras§ avec ledit aileron 
interne (3). 

25 
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FIG.7 
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